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General data client and project

A

Y

, Rubber Design

Mainproject Soundown
Description Soundown Corporation
Project 1226
Description WA State Ferries - 130 Auto Ferry
Customer 5588
Company - Soundown Corporation
Address .+ 17 Lime Street Suite #1
Zipcode / Town MA-01945 Marblehead
Country - United States of America
Application - Flex. suspension EMD 12-710G7C
Note :
Mountingtype 10x RD 215 - 4x 60° / 4x 55° [ 2x 50° Shore A.
Performance 3000 HP at 900 RPM
Bellows 1x NW 500

Centre of gravity

X-coordinates

According to specifications
455 - 1573 - 2691 - 3809 - 4927 [front face of baseframe]
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vibratian and asise poptrpd

Rubter Design B.V.
Industrieweg 21
P.O. Box 15
2855 ZG Heerjansdam
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Rubber Design

vibiratian and naise contrp!
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Basic data of the resiliently mounted system

Mass

Mass moments of Inertia

Legend
Axis

X = Longitudinal
Y = Lateral
Z = Vertical

Rotation

Delta = XY rotation
Sigma = YZ rotation

Weight : 21875,00 [Kg]

Inertia X-X :  10975,93 [Kgm?]
Inertia Y-Y :  38160,47 [Kgm7
lnertia Z-Z :  31238,77 [Kgm?]

Frequency

f1 = Longitudinal
f2 = Lateral

f3 = Vertical

f4 = Rolling

f5 = Pitching

f6 = Yawing




Mounting properties

j’\ ‘N\# Rubber Design

eibralian and sane contept

Mounting type °Shore.A Cx [kN/m] Cy [kN/m] Cz [kN/m] Dyn/Stat Ratio Dyn. Magnifier
215-20-50 50 2300,00 2300,00 2100,00 1,25 20.00
215-20-55 55 3000,00 3000,00 2500,00 1,40 860
215-25-80 60 3750,00 3750,00 3200,00 1,50 16.00
NWS500-TST ST 250,00 250,00 100,00 1.00 x0:00

Positions of mountings [mm]

Mounting parameters

Rotations [°]

Calculated static stiffnesses [kN/m]

No  Mounting type Ax AY Az Sigma Delta Kaxx Kyy Kzz Kocy Kyz iz
1 215-25-60 -2063,00 863,50 -1298,00 0,00 0,00 375000 3750,00 3200,00 0,00 0.00 0.00
2 2152580 -2063,00 .863,50  -1298,00 0,00 poo | arsooo 375000 320000 0.00 0.00 0.00
3 2152580 -945,00 863,50  -1288.00 0.00 D00 | 375000 375000 320000 0,00 0,00 0,00
4 215-25-60 945,00 86350  -1298,00 0,00 000 | 375000 375000 320000 0,00 0,00 0,00
5  215-20-55 173,00 86350  -129800 0,00 0.00 300000 300000 250000 0.00 0.00 0,00
8 215-20-55 173,00 -863,50 -1298.00 0,00 0,00 3000,00 3000,00 2500,00 0,00 0,00 0,00
7 21520-55 1291,00 85350  -129800 0,00 000 | 300000 3000,00  2500,00 0,00 000 0,00
g 21520-55 1291.00 86350  -1298,00 0,00 0,00 3000,00 3000,00 2500.00 0.00 0.00 060
g 215-20-50 2408.00 86350  -1298,00 0.00 0.00 2300,00 2300.00 2100,00 0,00 0,00 000
10 215-20-50 2409,00 B350 -1298.00 0,00 000 | 230000 230000  2100,00 0.00 0.00 0.00
11 NW500-TST -2491,00 0.00 1656,00 0,00 0,00 250,00 250,00 100,00 0,00 000 0.00




Calculated natural frequencies

. Rubber Design

Tybration and nstse content

f1 Longitudinal f2 Lateral 13 Vertical f4 Rolling {5 Pitching f6 Yawing

(Hz] 4,79 3.63 6,69 16,83 11,90 10,83

[1/min] 287,47 217.63 401,37 1009,99 713,86 63761
Eigenvectors of the system

x [mm] y [mm] z [mm] roll [rads] pitch [rads] yaw [rads]

Mode No 1 1,000E+00 0,000E+00 -1,460E-01 0,000E+00 4,388E-04 0,000E+00

Made No 2 0,000E+00 1,000E+00 0,000E+00 -5,810E-04 0,000E+00 2,501E-05

Mode No 3 1,342E-01 0,000E+00 1,000E+00 0,000E+00 1,538E-05 0.000E+00

Mode No 4 0,000E+00 2,934E-01 0,000E+00 1,000E-03 0,000E+00 -5,454E-05

Mode No 5 -7.546E-01 0,000E+00 7,444E-02 0,000E+00 1,000E-03 0,000E+00

Mode No 6 0,000E+00 8,140E-03 0,000E+00 1,505E-04 0,000E+00 1,000E-03




Calculated deflection: Mountings Only

jwwgubber Design

vibratien and noise tonirg!

Moments & Forces x [N] y[N] z[N] a[Nm] b[Nm] ¢ [Nm]

0,000E+00 0,000E+00 -2,146E+05 0,000E+00 0,000E+00D 0,000E+00
Codrdinates x[mm] y [mm] z [mm]

0,000E+00 0,000E+00 0,000E+00

Calculated static deflections [mm]

Mounting number 1 2 3 5 7 8 g 10
Forced defl. x 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Forced defl. y 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Forced defl. z -8,271 -8,271 -8,286 -8,301 -8,315 -8,315 -8,330 -8.330




Rubber Design

Displacements caused by ship movements : Roll

Displacements [mm]

e hratian and saise zontenl

Degrees 5° 10° 15° 20° 257 30° 3s®
40°
At mounting number
% -0,034 -0,066 -0,098 -0,129 -0,160 -0,189 0,217 0,24
‘ i -, -0,243
1y 0,487 0,971 1,447 1,913 2,363 2,796 3,207 3594
iz -0,896 -1,732 -2,496 -3,185 -3,783 4315 -4,748 5I033
At mounting number |
2 x 0,032 0,066 0,098 0,130 0,181 0,190 0,219 0,24
; : 245
2y 0,487 0,971 1,447 1,813 2,363 2,798 3,207 3,594
2z 0,956 1,958 3,004 4,083 5,188 6,310 7,440 3.5?1
At mounting number |
3 % -0,034 -0,066 -0,098 -0,129 -0,160 -0,188 -0.217 0.243
3y 0,530 1,056 1,574 2.081 2,571 3,041 3,489 3I910
3z -0.806 -1,728 2,487 -3,169 -3,768 -4,279 -4,700 5I(125
At mounting number |
5 x -0,034 -0,066 -0,098 -0,129 -0,160 -0,189 -0,217 0,243
5y 0,573 1,142 1,701 2,248 2,778 3,287 3n 4I225
5z -0,896 -1,724 -2,478 -3,153 -3,743 -4,244 -4.651 .4'953
At mounting number |
7 % -0,034 -0,066 -0,098 -0,129 -0,160 -0,189 -0.217 0,243
Ty 0,616 1,227 1,829 2,416 2,986 3,533 4,052 4I541
7z -0,896 -1,720 -2,469 -3,137 -3,718 -4,208 4603 4'90
; -4, -4,901
At mounting number
o x -0,034 -0,066 -0,098 -0,129 -0,160 -0,189 0,217 0.243
oy 0,659 1,312 1,856 2,584 3,183 3,778 4,334 4r35?
gz -0,896 -1,716 -2,460 -3.121 -3,693 -4,172 4,555 4b3
. =, -4,838
At mounting number
10 % 0,032 0,088 0,088 0,130 0,161 0,180 0,219 0,245
10: 0.659 1,312 1,956 2,584 3,193 3,778 4334 41357
10: z 0,956 1,974 3,040 4,147 5,288 5,453 7.633 Ell 82
i v 821
At mounting number
1 % 0,001 -0,011 -0,024 0,042 -0,066 -0,084 -0,126 0.164
1y 3,639 7.250 10,808 14,280 17,645 20,875 23,947 25I837
42 0,030 0,112 0,250 0,443 0,688 0,284 1328 1I 8
9 3 71




Rubber Design

i

Displacements caused by ship movements : Pitch

Displace ments [mm]

erbratian and noise contrpi

Degrees 5 g° 7 e =
10° 11° =
12
At mounting number
wa Q579 e 0,810 0,925 1,040 1,154 1,268 1,382
1Y 0,000 0,000 0,000 0,000 0,000 0.000 _— D-DDO
z 0,721 0,871 1,023 1,178 1,334 — . 1.
' ' 814
At mounting number
2 x 0.579 0,695 0,810 0,925 1,040 1154 0 -
: ; - 382
Zy 0,000 0,000 0,000 0,000 0.000 0.000 58 o
2.z 0,721 0,871 1,023 1,178 1,334 485 5o 1.6
’ ' 814
At mounting number
3 % 0,579 0,695 0,810 0,925 1,040 1154 — -
3y 0,000 0,000 0,000 0,000 0,000 Gieh — 0'000
3 Z 0,332 0,405 0,481 0,558 0.638 0.720 0.804 0.89
; ; 891
At mounting number
S ¢ 0,579 0,695 0,810 0,925 1,040 1,154 1768 138
. ! . 382
oy 0,000 0,000 0,000 0,000 0,000 0.000 s s
5: 2 -0,056 -0,060 -0,062 -0,061 0,058 4080 0,063 0'0
! e -0,033
At mounting number
Ti% 0,579 0,695 0,810 0,925 1,040 1.154 1268 -
7.y 0,000 0,000 0,000 0,000 0.000 0.000 - D.OD
: i ,000
LA idhs Aneh -0.605 -0.680 0,753 -0,824 0,891 0,95
' E= -0,956
At mounting number
g x 0.578 0,695 0,810 0,925 1,040 1154 —_— 8
. ' : .38z
g3 ¥ 0,000 0,000 0.000 0,000 0,000 G506 - o
: : 000
8z -0,833 -0.892 1,147 -1,300 1,449 -1,596 1,739 18
: - -1,879
At mounting number
10 x 6,579 0,635 0810 0,925 1,040 1,154 1,268 13
: ! x 382
10: ¥ D,DD'D 0,000 0,000 0,000 0,000 0,000 P e
R % -0,833 0,992 1,147 -1,300 -1,449 -1,598 -1,739 1.8?9
At mounting number :
X 1608 1825 2,244 2,561 2,878 3,194 3,508 3,821
110y 0,000 0,000 0,000 0,000 0,000 gt 5,000 ;
T2 0,869 1,049 1,231 1,415 1,600 1,788 1877 g.f:gg
TR
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i J‘ " Rubber Design

Calculations of the (combined) mass moments of inertia

Cambinning masses

Masses Coordinates of ind. C. of G. Block dimensians

Posnr. Description Tkl X[mm]  Y{mm] Z [mm] Mx[mm] My[mm] Mz]
1 Engine 15876,00 3378,00 000 1339,00 = - mm]
2 Accessory rack 1815,00 1325,00 000  1570,00 £ 1200 2080
3 Skid frame 2450,00 2832,00 0,00 270,00 S864 170 i
4 Miscellaneous 1734,00 3378,00 000  1339,00 0 g s

; : 0
Total mass : 21875,00 °
Individual mass moments of inertia

Posnr. Description boclkgm?  lyylkgm? 12z (kom] by [kgm?  1xz (kgm?]  lyz [kgm?
1 Engine 6943.10 20659.97 1515542 = — yz [kgm?)
2 Accessory rack 707.85 1007,70 735,45 0‘00 OIU{J 0,00
3 SKkid frame 649,58 660938 713989 0,00 : e
4 Miscellaneous 0.00 0,00 056 D'DO gzﬁ 0,00
' : . 0,00

Coordinates total center of gravity relative 1o data origin

3146,51 [mm]
0,00 [mm]
z 3 123844 [mm]

Total moment of inertia about S pecified axes directions but through total center of gravity

box 10975,93 [kgm?]
yy - 3816047 [kam?]
lzz 3123877 [kam?]

Total products of inertia
xy 0,00 [kgm?
ez 60.02 {kgm?]

lyz - 0,00 [kgm?}
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